Integrin signaling transduces shear stress--dependent vasodilation of coronary arterioles.
A direct relationship exists between shear stress and endothelium-dependent NO-mediated vasodilation of blood vessels. The transduction of shear stress to the biochemical signals resulting in the production of NO is, however, unknown. We tested the hypothesis that integrin binding to Arg-Gly-Asp(RGD) peptide sequences in extracellular matrix proteins is a critical step in initiation of the signaling sequence whereby shear stress activates endothelial tyrosine kinase(s) and induces vasodilation of isolated arterioles. Isolated coronary arterioles were exposed to increasing shear stress under control conditions and in the presence of a synthetic peptide, GRGDNP, to competitively inhibit integrin binding to extracellular matrix proteins containing RGD peptide sequences. Intraluminal GRGDNP (0.1, 0.5, and 1.0 mmol/L) inhibited shear stress-induced vasodilation in a concentration-dependent manner. Application of GRGDNP had no effect on endothelium-dependent relaxation to substance P (10(-12) to 10(-8) mol/L). An inactive structural analogue, GRGESP, did not alter shear stress-induced vasodilation. To further elucidate the integrin involved in shear stress-induced vasodilation, we administered a blocking antibody to the integrin beta 3 chain (F11) and observed significant attenuation of the vasodilation. Shear stress was also associated with an increase in tyrosine kinase activity, as assessed by anti-phosphotyrosine binding. Application of GRGDNP significantly decreased anti-phosphotyrosine binding during shear stress, suggesting a link between tyrosine kinase activation and integrin signaling during this vasodilatory response. Taken together, these results indicate that integrin-matrix interactions, possibly at focal adhesions, are of cardinal importance in the signaling pathway of shear stress-induced vasodilation.